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(54) Title: A METHOD AND AN APPARATUS FOR MONITORING AN ANIMAL 

(57) Abstract 

The invention relates to an apparatus and a 
method for monitoring an animal and having a control 
means (5). According to a first aspect of the invention, 
the control means (5) comprises a sensor means (4) 
adapted to sense movement of the animal and to 
establish a value of the movement regarding said 
animal. According to a second aspect of the invention, 
the control means (5) comprises a sensor means (4) 
provided to allow establishment of the existence of 
the breath of the animal, and a heart rate calculation 
means for establishing a value of the breathing rate 
regarding said animal. 
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A METHOD AND AN APPARATUS FOR MONITORING AN ANIMAL 

TECHNICAL FIELD 

The present invention relates to an apparatus and a method for monitoring an ani- 
mal. 

OBJECT OF THE INVENTION 

Wherever a herd of cows is to be monitored - indoors or outdoors - there is a need 
for establishing the behaviour or the state of health of each cow. Generally, this is 
performed by the milker at each milking session. This, however, is not a very pre- 
cise method, as an early stage of heat, a nervous behaviour, illness or diseases, such 
as BSE ("mad cow's disease") does not necessarily appear during milking session, 
but during times of the day. when the milker is not present. Accordingly, there is a 
need for early establishment of an abnormal behaviour or state of health of the ani- 
mal, especially at farms with large herds. 

It is, accordingly, an object of the present invention to provide a method and an ap- 
paratus for allowing monitoring of the animal in order to allow early establishment 
of an abnormal state of health or an abnormal behaviour of the animal. 

SUMMARY OF THE INVENTION 

This has been solved by an apparatus of the initially defined kind, characterised in 
that it comprises a control means having a sensor means adapted to sense a move- 
ment of the animal and to establish a value of the movement regarding said animal, 
said control means being adapted to provide an output signal. 


It has furthermore been solved by an apparatus of the initially defined kind, which is 
characterised in that it comprises a control means having a sensor means for allow- 
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ing establishing the existence of a breathing of the animal, and a heart rate calcula- 
tion means for establishing a value of the breathing rate regarding said animal, said 
control means being adapted to provide an output signal. 


5 It has also been solved by a method of the initially defined kind, which is charac- 
terised by sensing the existence of a breathing of the animal by means of a breathing 
sensor associated with a control means, and by establishing the breathing rate re- 
garding said animal. 


10 By the said apparatus and method, it is possible to promptly take care of an animal 
and perform appropriate actions. 


Suitably, said control means is adapted to provide said output signal in case said 

value of the movement exceeds a predetermined level and not to provide said signal 

. ^* p. 

15 in case said value of the movement does not exceed said predetermined level, in or- 
der to allow certain movement of the animal. 


Alternatively, said control means is adapted to provide said output signal in case the 
said value exceeds a predetermined level and not to provide said signal in case said 
20 value does not exceed said predetermined level. 

Hereby, it is possible to determine or to set a limit to said value. 

Preferably, the value of the movement rate is stored at a plurality of or at variable 
25 occasions regarding said animal. Alternatively, the value of the breathing rate is 
stored at a plurality of or at variable occasions regarding said animal. Hereby, it is 
possible to more extensively monitor an animal suspected to behave in an abnormal 
manner. 

30 
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Suitably, said control means is adapted to establish an average movement rate or an 
average breathing rate regarding said animal, outgoing from the stored values. 
Hereby, a normal state of health or behaviour is possible to establish. 

5 

Preferably, said sensor means comprises a non-invasive sensor. Hereby, it is possi- 
ble to sense the movement or the breathing of the animal without hurting it. 

Such a sensor may be adapted to be held against a part of the animal's body, e.g. its 
10 belly and could be a tactile sensor. 

Alternatively, said sensor means is adapted to be held at a distance from the ani- 
mal's body, such as a laser sensor, an ultrasonic sensor, an ultrasonic distance me- 
ter, provided in the vicinity of the animal's belly, a microphone provided in the vi- 
15 cinity of the animal's head or a camera associated with said control means for al- 
lowing image processing of a received image. 

Additionally, the apparatus comprises an animal related apparatus adapted to per- 
form an animal related operation to an animal, said control means being associated 
20 with said animal related apparatus, wherein said animal related means is adapted to 
perform an action in response to said output signal. 

Hereby, it is possible to control the animal related apparatus to perform a suitable 
action, if e.g. an abnormal behaviour or state of health of the animal is indicated. 
25 Such action may be to at least suspend said animal related operation in case already 
started and not to initiate said operation in case not started. 


30 


Preferably, said animal related apparatus is an automatic milking apparatus com- 
prising a robot arm for performing said animal related operation, said control means 
being associated with said robot arm. Accordingly, said animal related operation is 
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4 

at least one of inspecting the teats, spraying the teats, cleaning the teats and attach- 
ing teatcups to the teats of the animal. 

Suitably, said sensor is provided to sense an animal in an animal space, such as a 
milking stall, a feeding stall or a gateway provided with sideward limiting means. 

Preferably, said animal space is provided with at least one gate, said control means 
being associated with said gate, and wherein said animal related operation is to open 
said gate for allowing the animal to leave the animal space. Hereby, it is possible to 
prevent an animal, which behaves in an abnormal way, from destroying e.g. the 
milking equipment or a robot arm. 

Suitably, an identification means is provided, for allowing values of rates regarding 
an identified animal individual to be evaluated. Hereby, it is possible to monitor 
each animal individual of a whole herd. 

Preferably, said control means is associated with an alerting means, to which the 
control means is adapted to send an output signal Hereby, it is possible to promptly 
call for the milker by ringing a bell, a buzzer, sending a signal to a mobile telephone 
or via the Internet to a service man. 

Suitably, said sensing means is adapted to provide a value of the distance of said 
movement. Alternatively, said sensing means is adapted to provide a value of the 
velocity of said movement. Alternatively, said sensing means is adapted to provide a 
value of the acceleration of said movement. 

Preferably, said sensor means includes a time calculating means for establishment of 
time, elapsed during the animal's movement. Hereby, it is possible to calculate an 
acceleration outgoing from the sensed values 
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Suitably, said sensor is adapted to sense the amplitude of said movement. Alterna- 
tively, or additionally, said sensor is adapted to sense the frequency of said move- 
ment. Hereby, it is possible to sense whether the animal moves violently or is shiv- 
ering. 

DRAWING SUMMARY 


Figs. 1A and IB are top views of a cow in an animal space provided with a tactile 
sensor means touching the body of a cow. 

10 

Fig. 2A and 2B are top views of a cow in an animal space provided with a sensor 
means sensing the body of a cow from a distance. 

Figs. 3 is a top view of a cow in an animal space provided with viewing means for 
15 viewing the cow. 

Fig. 4 is a top view of a breathing cow. 

Figs. 5 A and 5B are different views of a cow in an animal space provided with a 
20 microphone. 


DETAILED DESCRIPTION OF THE INVENTION 


Fig 1 A. shows schematically a cow provided with a transponder 1 for allowing 
25 identification of the cow individual. The transponder communicates with a trans- 
mitter/receiver (not shown). The cow is in an animal space 2, such as a milking 
stall, a feeding stall or a gateway, defined at its sides by a sideward limiting means 
3, such as a wall or a railing. According to a first embodiment, a movement censor 4 
in the form of a tactile sensor is provided on one side of the animal. 

30 
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The tactile sensor 4 may be in the form of a hydraulic or pneumatic cylinder (also 
called air spring) provided with an extension measurement means connected to a 
control means 5. 


5 The control means 5 calculates the movement rate by taking into account the time 
elapsed for each breath or a row of breaths. 

A milking robot 6 is provided with a robot arm for cleaning the teats, attaching teat- 
cups etc.. and is connected to the control means 5. A gate 7 is connected to the con- 
10 trol means 5 to keep the cow in die stall or allow her to leave it. 

An alerter 8 is connected to the control means 5 ? preferably, but not necessarily, 
wirelessly, so that the dairy maid can be made observant of an arisen extraordinary 
situation. The alerter may be a mobile telephone, a buzzer or a bell. 

15 

In fig. IB, a pair of tactile movement" sensors 4 connected to the control means 5 is 
provided for better resolution, as a pair of sensors 4 will increase the sensing accu- 
racy. 

20 Figure 2A shows an alternative sensor 4 for sensing the movement of the cow. The 
sensor 4 is associated with a control means 5. Such a sensor may be an ultrasonic 
distance meter sensing the time of flight of the sound waves, or a laser distance 
meter using a triangulation technique. In figure 2B, a pair of such breathing sensors 
4 are provided for the same reason as in figure IB. 

25 

Fig. 3 shows yet an alternative movement sensor comprising a viewing means 4, 
such as a video camera or a digital camera. The viewing means 4 is connected to the 
control means 5, which contains an image analysing means. As is the case. regarding 
the movement sensor described above, the control means 5 is arranged to control the 
30 movement of the robot arm and the opening and the closing of the gate 7. 
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In the following, a second embodiment of the invention will be described. 


Fig 4. shows schematically a cow as seen from above. Rigid lines indicate the state 
5 of her belly after exhalation, whereas the broken lines indicate the state of her belly 
after inhalation. The difference in displacement of one side of the belly is indicated 
at d. 

What is described in connection with figures 1A, IB, 2 A and 2B is also applicable 
10 to the second embodiment, however, with the following modifications. 

The tactile sensor 4 shown in figure 1A is in this embodiment arranged to sense the 
displacement d in order to establish an existing breathing of the cow. However, the 
control means 5 instead calculates the breathing rate by taking into account the time 
15 elapsed for each breath or a row of breaths. 

The a pair of tactile sensors 4 of figure IB is in this embodiment adapted, together 
with the control means 5, to establish the total displacement d + d = 2d. A pair of 
breathing sensors 4 will increase the sensing accuracy, as movement of the cow will 
20 be possible to take into account. 

The sensor means of figures 2A and 2B is used as a breathing sensor 4, which 
senses the displacement d of the belly from a distance. 

25 In fig 5A, a microphone 4 is arranged on the sideward luniring means 3, and is di- 
rected towards the head, preferably the muzzle of the cow. The direction of the mi- 
crophone may also be performed electronically. The microphone may be directed to 
other parts of the cow, e.g. the belly. It is, of course, only possible to establish the 
breathing rate, not the displacement d by means of the microphone. 
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In fig 5B, the microphone 4 is integrated with the transponder 1 in a common 
housing, attached to a collar to be worn by the cow. Of course, the microphone may 
be attached to a separate collar or to a common collar, but in a different housing. 
5 The communication between the microphone and the control means is performed 
wirelessly. 

OPERATION 

10 A cow that enters an animal space 2 - there may of course be a plurality such animal 
spaces at a farm - will be identified in a usual manner by means of the transponder 
1, when passing the not shown transmitter/receiver. The sensor 4 senses movement 
of the cow. 

15 Regarding the breathing sensor embodiment, the sensor 4 senses the distance d cor- 
responding to die difference in displacement of the belly of one side the cow. 

The control means 5 calculates the movement rate at a plurality of occasions, such 
that an average value is possible to establish. 

20 

Whenever the control means 5 establishes that the movement rate (or the breathing 
rate and/or the displacement d differs from the average value, the control means 5 
sends a signal in order to alert the milker - e.g. by ringing a bell or calling a mobile 
telephone. Alternatively, during attachment of teatcups by means of a milking robot 
25 6, it may be that the cow runs into a state of panic. This will be apparent either by 
establishing an increased movement rate of the cow. The milking session may then 
be interrupted and restarted when the cow has calmed down. Alternatively, the cow 
may be let out from the milking stall by opening the gate 7. 
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It is important that if it is suspected or has been established that the cow acts in an 
abnormal way, it should be possible to check that cow more intensively. This may 
be performed either by not checking other "normal" cows each rime it is identified 
5 in order to allow the "abnormal" cow to be checked more often or by separating the 
cow to an area where more sensors are arranged. 

Furthermore, in order to secure an abnormal behaviour or state of health, the control 
means 5 calculates the movement rate at a another plurality of occasions, such diat a 
10 new average value is to established and can be compared to the average value of 
that cow at its normal state. 

As an alternative to calculating an average value, it is, of course, possible to set a 
predetermined value, even though this would be less precise. 

15 

It should be noted that also other kinds of sensors may be used within the scope of 
the invention, such as inductive proximity sensors. Furthermore, the acceleration 
may be established by the provision of a pendulum or an integrated circuit with a 
piezo-electric sensor. 

20 

It should also be noted that the different kinds of sensors 4 described, may be used 
in combination to a so called sensor fusion, which creates an overall signal for in- 
creasing sensing accuracy. 

25 Of course, the sensors may be situated in order to sense other parts of the animal 
than the belly, as shown in the figures. 

Furthermore, it should be understood that the invention is not restricted to be used 
in connection with cows but with any milk animal, such as sheep, goats, buffaloes 
30 and horses. 
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CLAIMS 


1 . An apparatus for monitoring an animal characterised in that it comprises a 
5 control means (5) having a sensor means (4) adapted to sense a movement of the 

animal and to establish a value of the movement regarding said animaL said control 
means (5) being adapted to provide an output signal. 

2. An apparatus according to claim 1. wherein said control means (5) is adapted to 
10 provide said output signal in case said value of the movement exceeds a predeter- 
mined level and not to provide said signal in case said value of the movement does 
not exceed said predetermined level, in order to allow certain movement of the ani- 
mal. 

15 3. An apparatus according to claim 1 or 2, wherein the value of the movement rate 
is stored at a plurality of occasions regarding said animaL 

4. An apparatus according to anyone of claims 1 to 3, wherein the value of the 
movement rate is stored at a variable occasions regarding said animal. 

20 

5. An apparatus according to claim 3 or 4, wherein said control means (5) is 
adapted to establish an average movement rate regarding said animal, outgoing from 
the stored values. 

25 6. An apparatus for monitoring an animal characterised in that it comprises a con- 
trol means (5) having a sensor means (4) for allowing establishing the existence of a 
breathing of the animal, and a heart rate calculation means for establishing a value 
of the breathing rate regarding said animal, said control means (5) being.adapted to 
provide an output signal. 
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7. An apparatus according to claim 6, wherein said control means (5) is adapted to 
provide said output signal in case the said value exceeds a predetermined level and 
not to provide said signal in case said value does not exceed said predetermined 
level. 

8. An apparatus according to claim 6 or 7, wherein the value of the breathing rate is 
stored at a plurality of occasions regarding said animal. 

9. An apparatus according to anyone of claims 6 to 8, wherein the value of the 
breathing rate is stored at a variable occasions regarding said animal. 

10. An apparatus according to claim 8 or 9, wherein said control means (5) is 
adapted to establish an average breathing rate regarding said animal, outgoing from 
the stored values. 

11. An apparatus according to anyone of the preceding claims, wherein said sensor 
means (4) comprises a non-invasive sensor. 

12. An apparatus according to anyone of the preceding claims, wherein said sensor 
means (4) is adapted to be held against a part of the animal's body, e.g. its belly. 

13. An apparatus according to claim 12, wherein said sensor means (4) includes a 
tactile sensor. 

14. An apparatus according to claim 12 , wherein said sensor means (4) is adapted 
to be held at a distance from the animal's body. 

15. An apparatus according to claim 12, wherein said sensor means (4) includes a 
laser sensor. 
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16. An apparatus according to claim 14 or 15, wherein said sensor means (4) in- 
cludes an ultrasonic sensor. 

17. An apparatus according to anyone of claims 14 to 16, wherein said sensor 
means (4) comprises at least one ultrasonic distance meter, provided in the vicinity 
of the animal's belly. 

18. An apparatus according to claim 12 : wherein said sensor means (4) comprises 
a microphone provided in the vicinity of the animal's head. 

19. An apparatus according to claim 12. wherein said sensor means (4) includes a 
camera associated with said control means (5) for allowing image processing of a 
received image. 

20. An apparatus according to anyone of the preceding claims, wherein it comprises 
an animal related apparatus adapted to perform an animal related operation to an 
animal, said control means (5) being associated with said animal related apparatus, 
wherein said animal related means is adapted to perform an action in response to 
said output signal 

21. An apparatus according to claim 20, wherein said control means (5) is adapted 
to at least suspend said animal related operation in case already started and not to 
initiate said operation in case not started. 

22. An apparatus according to claim 20 or 21, wherein said animal related apparatus 
is an automatic milking apparatus comprising a robot arm for performing said ani- 
mal related operation, said control means (5) being associated with said robot arm. 
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23. An apparatus according to anyone of claims 20 to 22, wherein said animal re- 
lated operation is at least one of inspecting the teats, spraying the teats, cleaning the 


5 24. An apparatus according to anyone of the preceding claims, wherein said sensor 
is provided to sense an animal in an animal space (2), such as a milking stall, a 
feeding stall or a gateway provided with sideward limiting means (3). 

25. An apparatus according to claim 24, wherein said animal space is provided with 
10 at least one gate (7), said control means (5) being associated with said gate (7), and 

wherein said animal related operation is to open said gate (7) for allowing the ani- 
mal to leave the animal space (2). 

26. An apparatus according to anyone of the preceding claims; wherein an identifi- 
15 cation means (1) is provided, for allowing values of rates regarding an identified 

animal individual to be evaluated. 

27. An apparatus according to anyone of the preceding claims, wherein said control 
means (5) is associated with an alerting means (8), to which the control means (5) is 

20 adapted to send an output signal. 

28. An apparatus according to anyone of the preceding claims, wherein said sensing 
means is adapted to provide a value of the distance of said movement. 

25 29. An apparatus according to anyone of the preceding claims, wherein said sensing 
means is adapted to provide a value of the velocity of said movement. 

30 An apparatus according to anyone of the preceding claims, wherein said sensing 
means is adapted to provide a value of the acceleration of said movement. 


teats and attaching teatcups to the teats of die animal. 


30 


WO 99/01026 14 PCT/SE98/0I305 

3 1. An apparatus according to anyone of the preceding claims, wherein said sensor 
means (4) includes a time calculating means for establishment of time elapsed dur- 
ing the animal's movement. 

32. An apparatus according to anyone of the preceding claims, wherein said sensor 
is adapted to sense the amplitude of said movement. 

33. An apparatus according to anyone of the preceding claims, wherein said sensor 
is adapted to sense the frequency of said movement. 

34. A method of monitoring an animal, characterised by sensing the existence of a 
breathing of the animal by means of a breathing sensor (4) associated with a control 
means (5) ? and by establishing the breathing rate regarding said animal. 
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